
Project Introduction

Laser ablation methods of chemical analysis, such as those employed by the
Mars Organic Molecule Analyzer (MOMA, on the ExoMars 2018 rover) and the
time-of-flight mass spectrometers (TOF-MS) currently being developed,
provide an ideal way to analyze precious planetary materials via in situ,
spatially-resolved sample processing.  We propose to build, design and test a
laser system capable of switching between two ultraviolet (UV) wavelengths,
with variable output power for selective laser ablation/desorption sampling.
This laser will be capable of a "burst mode" of operation similar to the MOMA
laser being developed by Laser Zentrum Hannover e.V.

Here, we propose to develop a breadboard laser system that is capable of
producing radiation in two UV wavelengths.  This Selectable Output Ultraviolet
Laser (SOUL) system will utilize an existing solid-state laser infrastructure, as
well as a series of nonlinear frequency conversion crystals to up-convert the
fundamental laser wavelength to deep UV wavelengths.  A piezoelectric
steering mechanism will enable the SOUL system to alternate between these
UV output wavelengths at a rate of several hundred Hz. This proposed system
will also offer a "burst mode" of operation similar to the MOMA flight laser
being developed by Laser Zentrum Hannover e.V.  The design proposed here
will be more thermally robust and thus require shorter recovery times
compared to the MOMA laser.         Our effort will focus on the difficult task of
designing, implementing and demonstrating a multi-staged UV-producing train
of optics capable of switching between two different output wavelengths with
variable output power. The success of the nonlinear portion of the total system
lies primarily with the choices of materials, operating environments, laser
wavefront and power control, and optical layout. The selectability of this
prototype laser for upcoming mission opportunities will depend not only on the
performance of the instrument, but in the compactness (mass and volume),
robustness (operational conditions and survivability), and power requirements
of the design.

Anticipated Benefits
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Goddard Space Flight
Center(GSFC)

Lead
Organization

NASA
Center

Greenbelt,
Maryland

Primary U.S. Work Locations

Maryland

Organizational
Responsibility
Responsible Mission
Directorate:

Mission Support Directorate
(MSD)

Lead Center / Facility:

Goddard Space Flight Center
(GSFC)

Responsible Program:

Center Independent Research &
Development: GSFC IRAD

Project Management
Program Manager:

Peter M Hughes

Project Manager:

Brook Lakew

Principal Investigator:

Ricardo D Arevalo

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX08 Sensors and
Instruments

TX08.1 Remote Sensing
Instruments/Sensors

TX08.1.5 Lasers
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